[S-N transition of the saccharide ring in B-form DNA].
A conformational transition of a single deoxyribose was analyzed in B-form trimers dA3:dT3 and dG3:dC3, both in the purine and pyrimidine chains. The main results were obtained for the duplexes with frozen ends, which could be extended by regular double helixes. The geometry of the central sugar ring in the duplexes may strongly deviate from the regular conformation. When deoxyribose changed its conformation in the central pyrimidine, the energy increase was proved to be less significant in comparison with that for purine. In the case of Thy, a decrease in pseudorotation angle P from 140 to 80 degrees causes the energy increase of 0.5 kcal/mol only, the barrier being 1.2 kcal/mol. The energy profile for Cyt has several local minima. The results of calculations were compared with numerous experimental data, they help to explain some NMR data. A perturbation of the duplex AAA:TTT structure caused by the thymine sugar ring transition, produces 5 degrees bend of the DNA axis directed toward adenines. We also investigated the influence of such conformational disturbance on the neighbouring base pairs, in particular the transition in the trimers with unfrozen ends.